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(57) Abstract: 

PURPOSE: To reduce thermally influenced layer at 
the cutting part in cutting a plastics material 
with a laser beam by preliminarily cooling 
auxiliary gas that is sprayed to the cutting 
part into low temperature. 

CONSTITUTION: A work 4 made of plastics is cut 
by a working head that irradiates a laser beam 2 
converged by a condenser 3. At this time, 
compressed gas 7 of auxiliary gas such as air, 
argon, nitrogen etc. is cooled by a low 
temperature generator 8 and supplied from an 
inlet 9 of the working head 1 as low temperature 
auxiliary gas. The periphery of the cutting part 
of work 4 is cooled by the gas, and 
contaminations such as evaporation gas, molten 
substance etc. generated at the time of cutting 
are blown off and removed. The periphery of 
cutting part of the work 4 is cooled by low 

temperature auxiliary gas and the thermally influenced layer is reduced. 
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[Title of the Invention] Laser cutting method 
[What is claimed is] 
[Claim 1] 

A laser cutting method comprising: - ; 

a step of cooling an assist gas by way of a low temperature 



generator? and 

a step of spraying the cooled assist gas in the vicinity of 
a cut spot. 

[Detailed description of the Invention] 
[0001] 

The present invention relates generally to a method of cuttxng 
a plastic material by a laser beam and relates specifically to 
a laser cutting method for reducing a heat affected zone of a 
cut-processed surface. As the non-ferrous metals are 
susceptible to the heat affect upon laser beam process, the 
adhesion of the molten material, and the vapor generated when 
the laser beam is. directed need to be avoided . Generally , after 
the laser beam generated from the laser beam generator is 
deflected by the mirror, the laser beam is caused to be f ocalxzed 
on to the surface of the workpiece to be laser-cut by the condenser 
lens, and the workpiece is instantly molten by the high densxty 
energy source. Such the molten materials are blown toward a 
lower part of the workpiece by the assist gas, and the laser 
cutting process isadvancedbyrepeatingmeltingandeliminatxon . 

The conventional laser cutting method, as shown in Fig. 1, 
employs the method of spraying the compressed' gas like the 
compressed gas or compressed air from the high pressure contaxner 
directly to the workpiece molten by the laser beam. However, 
when the material susceptible to the heat affect like the 
non-ferrous metals is laser-cut, for reducing the heat affected 
zone of the machined surface, the area in proximity to the cut 
edge and the molten cut spot need to be quickly cooled and 
eliminated by the low temperature assist gas. In the 
conventional laser cutting method of spraying the assist gas 
directly, there are concerns about the degradation and/or damage 
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of the lens, etc. , and the conventional method has the restraint 
on the flow velocity (assist gas pressure), so the capability 
of cooling the area in proximity to the cut edged is controllable 
only up to the extent relative to the flow velocity, so that 
the reduction of the heat affect has its own limitation. 

The present invention aims at providing a laser cutting method 
able to reduce the heat affected zone of the^ut-processed surface 
by quickly cooling the area in proximity to the cut spot of the 
workpiece to be . laser-cut, and instantly eliminating 
contaminations such as the processed melting material, the 
vapours, etc. upon the laser beam process. 

The present invention is configured so as to cool the assist 
gas (Argon, Nitrogen , air) for cutting the plastic by way of 
the low temperature generator, and spray the cooled assist gas 
onto the area in proximity to the workpiece to be laser-cut. 
As the result of this, in comparison with the conventional laser 
cutting method, there are advantages in that cooling efficiency 
is enhanced by the cooled assist gas, and thus the heat affected 
zone can be reduced. 

The present invention will be detailed below referring to 
preferred example embodiments. 

Fig- 2 shows one example in cutting machining using a carbon 
dioxide gas laser • As shown in Fig . 2 , compressed gas 7 is cooled 
by low temperature generator 8 after the compressed gas is 
pressure-controlled by pressure adjustment valve 5. This low 
temperature compressed gas is sprayed onto the area in proximity 
to the laser cutting spot through process head 1 from assist 
gas entrance section 9. Process conditions at this moment are 
as below, and excellent cutting can be performed with tke reduced 
heat affect. 

Workpiece to be laser-cut: Polyvinyl chloride resin with a 

thickness of 5 mm 

Laser beam output: 400 W 

Assist gas: compressed air (M ax . 6Kg/cm 2 ) 
Assist gas temperature: -11 °C 
Cutting speed : 2m/mm 
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Focal length of the lens: 254 mm 

Low temperature generator: Sanwa Enterprise v-175-2088 
Fig. 3 shows an applied example. Compressed gas 7 is split 
into ff ) and ( P )by low temperature generator 8, and for 
protecting the lens, one of compressed gas 7 is sprayed onto 
an interior of process head 1, and for cooling the workpiece 
to be laser-cut 4 quickly and also for instantly eliminating 
the vapors as well as the processed melting materials, another 
thereof is sprayed onto the area in proximity to the cut spot, 

respectively. , 

According to the present invention, the spaying of the assist 
oas at the low temperature is possible, so that the present 
invention has an effect that the heat affected zone of the 
laser-cut processed surface can be reduced. 
[Brief description of drawings] 

Fig 1 is an explanatory diagram of the conventional method. 
Fig. 2 is a diagram explaining the example embodiment of the 
present invention- 

Fig . 3 shows a diagram explaining the applied example embodiment . 

1 MACHINING HEAD 

2 LASER BEAM 

3 CONDENSER LENS 

4 WORKPIECE TO BE MACHININGED 

5 PRESSURE AS D JUS TMENT VALVE 

6 ASSIST GAS FLOW 

7 COMPRESSED GAS 

8 LOW TEMPERATURE GENERATOR 

9 ASSIST GAS ENTRANCE SECTION 
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